vironmental factors related to the presence of larvae, then groups of individual factors are probably characteristic of specific larval habitats, which, in turn, might be related to distinct geo-
An array of vegetation types exists in Belize. Most of the primary tropical deciduous forests have been disturbed by intensive logging for mahogany and logwood and traditional slash-andbum agriculture. Extensive areas on the coastal plain are covered with seasonally inundated savanna, lowland pine forest, and freshwater swamp forest. Mangrove swamps are common along the coast and extend inland wherever brackish water occurs. Sugarcane, grown mostly in northern Belize, is a prime agricultural crop. Citrus-growing is becoming more important, with large areas of forest in the Cayo and Stann Creek districts currently being cleared for citrus cultivation.
In September 1990, we initiated a surveillance program to obtain population-based data on the maIaria vectors in Belize. The quantity of environmental data compiled was greater than normally collected in field surveys. This allowed the larval-environmental associations to be studied from different levels of detail, ranging from the individual habitat to a regional level. The most detailed ana!y_. tic was performed at the individual habitat level, using environmental variables that might affect oviposition as well as larval distribution, density, development, and survival. A second approach was based on a more holistic view of larval habitats. Using this approach, habitats were described according to their dominant vegetation, classified into habitat types, then examined for association between habitat types and the presence or absence of Anopheles species. The third approach to data analysis involved assessment of associations at the regional level.
Program objectives were to document which vector species were present in northern Belize, to define the habitat ranges of these species, and to determine whether their presence or absence could be predicted by environmental factors, habitat types, or regional characteristics. Reported herein are the results of habitat analysis and regional distribution of A. albimanus, A. pseudopunctipennis, A. crucians, and A. argyritarsis.
Materials and Methods
Study Area. With an area of 23,000 km2 and a population of =180,000, Belize is a country with the lowest population density in Central America. Lowlands of Belize are characterized by a variety of wetlands, freshwater and brackish, seasonal and permanent. Montane and foothill regions include many streams and rivers. The hydrological and vegetational diversity results in a wide variety of mosquito larval habitats.
The amount of rainfall increases from ==1,300 mm annually in the north to 2,400 mm around Belize City. The normal dry season is from January through April and is shorter and less severe in the dry season data set and the selected environmental variables were further explored using discriminant analysis (Tabachnick & Fidel: 1989). Our goal was to select a reduced set of variables for predicting the distribution of each species. The discriminant functions were first calculated using all the environmental variables identified by t test as having significantly different group means for sites with and without larvae. Subsequently, the variables that did not contribute significantly to the respective discriminant functions were deleted, The final number of variables used was four for A. albimanus and A. crucians and three for A. pseudopunctipennis. We did not calculate the discriminant function for A. argyritarsis, whose distribution could be predicted solely by altitude.
To assess the predictive power of the respective discriminant functions, five randomly selected subsets of data were used to calculate the functions that were subsequently applied to independent data subsets (cross-validation technique; see Tabachnick 
Results
Dry-season sampling revealed that 66% of wetseason habitats were dry during the dry season, 7% were significantly smaller, and 27% were relatively unchanged. Water conductivity was significantly higher in the dry season in habitats in both MPR and C? IJShj \**u a.,, whereas it did net differ much in KARST and CP (brackish) ( Table  1) . Plant diversity was much higher in the wet season than in the dry season (see list of plant species in Appendix l), mainly because speciesrich edges of ponds and lagoons that were flooded during the wet season dried up and ceased being larval habitats during the dry season.
Larval Occurrence and Environmental Factors. Physical factors (e.g., water depth, water temperature, oxygen content) were usually mar--ginally correlated with larval occurrence. Dominant plant growth forms such as filamentous algae, cyanobacterial mats, and submersed macrophytes showed the closest association with the larvae of particular Anopheles species. Discriminant Analysis. Using the environmental variables with significantly different group means for sites with larvae present versus absent (Tables 2 and 3) , we calculated discriminant functions for the dry season for all the Anopheles species (Fig. 2 a-c) pseudopunctipennis ( Fig. 2c ; Table 6 ) contributing 81,11, and 8%, respectively, to the predictive power of the DF. With the entire data set, the function correctly classified 93% of the sites for presence of larvae and 93% for absence of larvae. For the five randomly selected subsets, correct predictions ranged from ?8 to 100% for positive sites and from 87 to 100% for negative sites. Habitat Types. During the wet and dry season collections, nine and 12 major habitat-types were distinguished respectively, as defined by a dominant plant species, genera or life form ( Fig. 3 ; Table 7 ). Of these twelve habitat types, five represented emergent macrophytes (including mangroves), two belonged to floating hydrophytes, and three were characterized by submersed hydrophytes. Three remaining habitat types (rock pools with no filamentous algae, detritus, and planktonic algae) did not contain any macrophytic vegetation. The detailed description of habitat types is given in Appendix 2. As shown in Table 7, in Belize. Few habitats supported measurable quantities of phytoplankton in Belize, whereas many habitats were rich in phytoplankton in Mexico. This may be because waters in southern Chiapas contained generally Z-3 times higher concentrations of major nutrients (nitrogen, phosphorus) because of the volcanic origin of nutrientrich soils in the area, abundant cattle manure, and extensive use of fertilizers. In the limestone regions of Belize, waters were poor in nitrogen and phosphorus but rich in calcium, both conditions being rather unfavorable for the growth of phytoplankton. On the other hand, extensive benthic cyanobacterial mats capable of nitrogen fixation, and submersed macrophytes overgrown with periphyton, were quite common in Belize, but they were not encountered in habitats in Mexico. Stands of several Cyperaceae species Habitat Types. A second approach to larval analysis was based on the classification of habitats into habitat types according to their dominant vegetation. With 12 habitat types derived from 73 sampling sites, there were not enough replicates of each habitat type for detailed statistical analysis. However, using a G test of independence, several significant associations were found between mosquito larvae and habitat types. We were also able to rank the habitat types into groups of high, medium, and low densities of larvae. In our previous article (Rejmankova et al. I992), we pointed out that, in addition to knowing whether habitats are associated with low, medium, or high larval densities, we also need to know the spatial and temporal extent of habitats to estimate their contribution to mosquito production. For example, habitat types of cyanobacterial mats and submersed-periphyton are in the high larvae-producing group in the dry season, whereas only cyanobacterial mats continue as high producers during the wet season. habitat types in the regions should be a next step in our research effort. Regions. Certain habitat types are related to specific regions, and they reflect the regional geology, hydrology, water, and soil quality. The MPR provides only two habitat types related to fast-flowing rivers and streams; i.e., rock pools and filamentous algae. The filamentous algae habitat type was not found very frequently in this region, probably because of a very low nutrient content of water. It is highly probable, however, that if streams and rivers from MPR became polluted, they would support more vigorous growth of filamentous algae and would provide a suitable habitat for A. pseudopunctipennis larvae.
KARST is more diverse than MPR, but the most common habitat type (particularly in the dry season) was filamentous algae with associated populations of A. pseudopunctipennis. Populations of A. albimanus and A. crucians were found rather infrequently in KARST. Diverse fresh and 
